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(54) ARTICLE INFORMATION CONTROL SYSTEM 

(57)Abstract: 

PURPOSE: To eliminate the contamination of a 
manufacturing process and to record detailed 
information in every processing unit by a method 
wherein production information generated in this 
manufacturing process and production information fed 
from the upper flow are transferred to the lower flow. 
CONSTITUTION: Such articles as wafers or lead frames 
are taken out one sheet by one sheet from a container 
10a on the incoming side, are processed and processing- 
finished articles are stored in a container 10b on the 
outgoing side in a manufacturing process 14. A parent 
machine 16 makes a child machine 12a in the incoming 
side read out to transmit storage information in its 
storage part and receives this information to transmit 
the storage information and production information 
generated in this manufacturing process to a child 
machine 12b on the outgoing side. The child machine 
12b receives these information and writes the received 
information in its storage part 36. The production 

information generated in this manufacturing process and production information fed from the 
upper flow are transferred to the lower flow. As storage is conducted by a semiconductor 
memory, the readout/writing of the contents of the storage become simple and rapid. Thereby, 
the contamination of the manufacturing process is eliminated and detailed information is 
recorded in every processing unit. 
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(C) Japanese Patent Laid-Open No. Hl-258438 

Specification 

1 . Title of the Invention 

Article Information Control System 

2. What Is Claimed Is: 

1. An article information control system for either 
a wafer or a lead frame in an automated manufacturing step 
for a semiconductor device characterized in that a 
branched unit having an antenna, a controller and a memory 
segment is fixed to containers placed at an input side and 
an output side of said manufacturing step to store said 
article, and a master unit having an antenna, a controller 
and a memory and capable of communicating with said 
branched units is arranged near the manufacturing step of 
said article; and production information generated at said 
manufacturing step is transmitted by said master unit to 
the branched unit at the output side together with the 
production information transmitted from the branched unit 
at the input side container and then stored in the memory 
unit of said branched unit. 

3. Detailed Description of the Invention 
[Summary of the Invention] 

This invention relates to an article information 
control system in an automated manufacturing step and it 
is an object of the present invention to provide an 
article information control system having some advantages 
in which no problem of contamination occurs when a 
recording is carried out, water-proof and anti-chemical 
characteristic is attained, a large amount of data can be 
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handled and its handling is facilitated, wherein the 
article information control system for either a wafer or a 
lead frame or the like in an automated manufacturing step 
for a semiconductor device of the present invention is 
constituted such that branched units having an antenna , a 
controller and a memory segment is fixed to containers 
placed at an input side and an output side of the 
manufacturing step to store the article, and a master unit 
having an antenna, a controller and a memory and capable 
of communicating with the branched units is arranged near 
the manufacturing step of the article; and production 
information generated at the manufacturing step is 
transmitted by the master unit to the branched, unit at the 
output side together with the production information 
transmitted from the branched unit at the input side 
container and then stored in the memory unit of the 
branched unit. 

[Industrial Field of the Invention] 

The present invention relates to an article 
information control system in an automated manufacturing 
step for a semiconductor device. 

Semiconductor devices such as IC or LSI or the like 
are manufactured through some steps in which , after 
impurities are dispersed in a semiconductor wafer, an 
insulation layer and a wiring layer are formed at the 
semiconductor wafer, each of the chips is scribed and the 
chips are mounted on a lead frame, the chips are bonded 
with wirings, and molded, and then a marking is applied by 
a laser marker to attain a respective IC. The present 
invention relates to a system for controlling production 
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information for articles such as a. wafer and a lead frame 
or the like in such a manufacturing step as above. 
[Prior Art] 

In the semiconductor wafer manufacturing step, there 
is an overwhelming need for an automatic manufacturing 
operation. In addition to an object for increasing an 
efficiency of operation, this request for performing an 
automatic manufacturing aims at prohibiting a human acting 
as a source of generating dusts or ion contamination (for 
example, Na ion) out of the manufacturing step because 
they may influence against quality of the semiconductor 
device. 

An automatic setting for the wafer manufacturing 
step is at first promoted from the segments where it is 
easily carried out in view of its technical matter, for 
example, from various kinds of devices and mechanisms, and 
it is insufficient for data processing or the like over an 
entire wafer manufacturing step. 

In many automatic machines for the wafer processing 
step, a plastic holder having a plurality of wafers stored 
therein is set at an input side of an automatic machine, a 
vacant plastic holder is set at an output side, the 
automatic machine takes out the wafers one sheet by one 
sheet from the holder, processes it and discharges the 
process completed wafer to the holder at the output side. 
At the semiconductor assembling step, a cartridge having a 
plurality of lead frames stored therein is placed at the 
input side of the step, a vacant holder is placed at an 
output side, the automatic machine takes out the lead 
frames out of the cartridge one sheet by one sheet to 
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perform operations such as a chip die bonding or a wire 
bonding and the like for connecting a chip bonding pad 
with a lead and then stores the lead frame of which work 
is completed in the cartridge. Either wafer or lead frame 
moves from the input side toward the output side at the 
aforesaid processing step or assembling step, but it does 
not move from the input side to the output side of the 
holder or the package. 

In such a manufacturing step as described above, it 
is required to record work information regarding what type 
of wafer processing steps are applied at each of the steps 
or whether or not a state of each bonding is good and it 
is necessary for these state information. In addition, in 
regard to the IC component, information about what type of 
IC component is applied, a working date for the 
manufacturing device and a worker or the like are also 
recorded. The recording may be carried out under a unit of 
lot, accordingly a unit of holder/cartridge, and the 
recording at the holder/cartridge itself is hardly carried 
out in view of the fact that each of the groups of step is 
not performed from the beginning to the last end. 

Further, if a worker performs the recording 
operation, the problem of the contamination may occur. In 
the case of wafer manufacturing steps, the recording 
requires (D dusts, moisture and salt substances are not 
produced, and paper is not available, (D it has an anti- 
environmental characteristic enduring against water and 
organic solvent or the like, (§) a large amount of data can 
be handled and ® it can be applied to an automatic machine 
and the like. [Problems to be Solved by the Invention] 
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The. present invention has been invented in view of 
the circumstances and it is an object of the present 
invention to provide an article information control system 
having some advantages in which a problem of contamination 
is not produced when the recording is carried out, it has 
a water-proof characteristic and anti-chemical 
characteristic, a large amount of data can be handled and 
their handling can be easily performed. 
[Means for Solving the Problem] 

As shown in Fig.l, the present invention is made 
such that a branched unit 12 comprising an antenna 32, a 
control unit 34 and a memory unit 36 is fixed to an 
article storing container 10 such as a holder for a wafer 
or a package for a lead frame or the like. Affixes (a) and 
(b) are used for discriminating component elements from 
each other, wherein (a) is fixed to some components placed 
at the input side of the manufacturing step 14 such as a 
wafer manufacturing step and a wafer assembling step or 
the like, and then (b) is fixed to some components placed 
at the output side. Reference numeral 16 denotes a master 
unit which is arranged near the manufacturing step 14 and 
this master unit is also comprised of an antenna 26, a 
control unit 24 and a memory unit 22 and can communicate 
with the branched unit. The master unit is also comprised 
of a host interface 28 and can communicate with the host 
interface unit. Although the branched unit is not shown, 
the branched unit is provided with a battery cell and a 
supplying of electricity to the control unit and the 
memory unit (a semiconductor memory having a capacity of 
several K bytes) is carried out through the battery cell. 
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The control units 24 and 34. are comprised of a micro- 
computer and a transmitter/receiver or the like, and a 
program for controlling the microcomputer, a program for 
controlling a procedure for transmitting or receiving, and 
transmitting or receiving data or the like are stored in 
the memory units 22, 36. 
[Action] 

At the manufacturing step 14 , an article such as the 
wafer or the lead frame is taken out of the input side 
container 10a one sheet by one sheet, machined, the 
machined article is stored in the output side container 
10b, this operation is repeated until the articles in the 
container are eliminated and when they are eliminated, a 
subsequent article storing container 10a is put at the 
input side of the manufacturing step, a vacant container 
is placed at the output side of the manufacturing step, 
and then the processing is repeated. 

During this manufacturing (machining) step, working 
information is generated in which all the machining steps 
are carried out as planned, a part of the machining steps 
is not performed as planned and the operation is 
interrupted, and they are recorded in a unit of lot, for 
example. In addition, since it is normal that various 
kinds of manufacturing steps are subsequent to a plurality 
of cascades, it is necessary to add in sequence the work 
information generated at each of the steps and it is 
further necessary that the type of IC inputted at the 
beginning or the like is transmitted to the last. The 
present invention performs this operation as follows. 

That is, the master unit 16 transmits the stored 
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information at the memory unit in sequence to the input 
side branched unit 12a, receives it and further transmits 
the information as well as the production information 
generated at the manufacturing step to the output side 
branched unit 12b. The output side branched unit receives 
these information and writes the received information to 
the memory unit. In this way, it is possible to transmit 
both the production information generated at the 
manufacturing step and the production information 
transmitted from the upper flow can be transmitted to the 
lower flow. 

Since the storing operation is carried out by the 
semiconductor memory, reading-out/writing-in of the stored 
content can be performed easily and rapidly and even if it 
has a large capacity, a small-sized memory is available. 
Its close-sealing can be easily performed and a water- 
proof and anti-chemical characteristic can be attained, 
resulting in preventing a problem of environmental 
contamination. 
[Preferred Embodiment] 

Fig. 2 shows an outer appearance of a wafer holder 50 
having the branched unit 12 fixed to it. The inner wall of 
the holder 50 is formed with a plurality of steps 
(protrusions) 52, wherein some wafers 40 such as 6-inch, 
8-inch and 12-inch, respectively, as their diameters are 
placed on each of the steps and held there. Taking-out 
operation is carried out by some methods such that two 
parallel rods (not shown) , for example, are pushed below 
the wafer, the rods are lifted and removed from the step, 
supported by the rods and the rods are retracted from the 
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to . . . 

step. Storing for them is carried out in the? method 
opposite to the former. The branched unit 12 is fixed to 
an outer circumferential surface of the holder 50 . 

Fig. 3 illustrates a summary of a wafer processing 
step. A signal communication between the branched unit and 
the master unit is performed with a microwave and the 
antenna 32 is constituted by a printed plate where some 
dipole patterns are formed at a substrate plate. 

Fig. 4 shows a summary of one example of the 
semiconductor assembling step. Reference numeral 60 
denotes a cartridge for storing a plurality of lead 
frames. At the work step 14, some works are carried out 
such that the chip is fixed to the lead frame, wherein the 
bonding pad of the chip and the leads are bonded with 
wires. When a certain trouble occurs in the working 
operation, there occurs sometimes that the lead frame 
itself is wasted and accordingly the number of lead frames 
stored in the output side cartridge is lower than the 
number of lead frames stored in the input side cartridge. 
Such production information as above is also written into 
the memory unit of the branched unit 12. 
[Effects of the Invention] 

As described above, the article information control 
system of the present invention has some effects that some 
steps have no contamination at all, detailed information 
can be easily recorded (for every processing unit) , not 
only a mere identification for the article, but also 
various kinds of production control information can be 
recorded, its capacity can be easily held. The present 
invention has some advantages that it can be easily 
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employed in the existing automatic machine line; the 
container can be cleaned while the branched unit is being 
fixed to it because it has a high weather resistance; by 
initialization of the memory at the branched unit, it can 
be used repeatedly until an energy source is completely 
exhausted; an unmanned operation can be promoted at a 
semiconductor factory; and a controlling and data 
statistic at either the semiconductor factory or over an 
entire production step can be easily attained because the 
system can be connected to a host computer. 
4 . Brief Description of the Drawings 

Fig.l is an illustrative view for showing a 
principle in operation of the present invention. 

Fig. 2 is an illustrative view for showing a wafer 
holder. 

Fig. 3 is an illustrative view for showing a wafer 
processing step. 

Fig. 4 is an illustrative view for showing an 
assembling step. 

In Fig.l, numeral 14 denotes a manufacturing step, 
10 denotes a container, 12 denotes a branched unit and 16 
denotes a master unit. 

Fig.l: Illustrative view for showing a principle in 
operation of the present invention 
(a) Entire figure: 

10a:. container 

10b: container 

12a: branched unit 
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12b: branched unit 

14: manufacturing step 

16: master unit 

(b) Master unit:. 

22: memory unit 
24: control unit 
26: antenna 
28: host interface 
To the host computer 

(c) Branched unit 

32: antenna 

34: control unit 

36: memory unit 

Fig. 2: Illustrative for a wafer holder 

(a) Perspective view 

40: wafer 

(b) Front partial view 

Fig. 3: Illustrative view for a wafer processing step 

(a) Side elevational view 

16: production information 

(b) Top plan view 

Fig. 4: Illustrative view of an assembling step 

(a) steps 

14: manufacturing (work) step 

(b) lead frame 

70: chip 



16 



®&i#t^i(A) *F1 -258438 

H 01 L 21/66 Z-6851-5F 
B 23 Q 41/00 G-7528— 3C 
G 06 F 15/21 R-7230— 5B 
H 01 L 21/52 F-8728-5F 
21/68 Z -7454-5 F»gf# ;fe§f3jc BHeqUPM: 1 

©$f m Bg63 -86685 
' . .H Bg63(l988) 4 ^8B 

@a i a *± a »*iii*jiwm+ffiE-h/Kffl+ioi5#a 

Oft 'a A #a± f SP » 



® m s 

■ 1. » « © * * 

*.«*«« a* 3 

2. « hf * a> m a 

.1. ***Sflr<DBttft£ttfcHjftxac** 

^SIxsoASi? * tfffl «•«:•■■* *tT » ft* 
Sfilgofif C7 KV«, i? J; E it 

3. ft hh © g$ & £ & 

c £ « © a 9 ) 

^a*S£S©e«i-fh;$*i^JSitXiii«:^tt5!ej 



*»Wtt.>«*«K©a»fls**tfc«axa- 



U * * — vt'-r-fy^L^ P — if *7 — * ~C — * y 

»xa*&sn^rswii!*fi^T^s. 

& « sp # . « # ii si a . & m « ir ^ & 



t*M¥l-258438 (2) 

© 7 .* 7 r £ *s & l * r ? ** y .*s»©. 

^ L rt: * - h V y * ■ ft , £(D * n,f £&®tz 
* i ft'fo* ilittf 7 r/^yr ^ y trt.it 

v ~f <b & y ? a y ? y Ki U — K i © 7 *f 
+ #y^-f y^tt^ofti^fftt^, ff3H**»T 

l/^'i" K 7 k - A * ffl <Z> * - h if v $; C « Jft 
Z 0 £ -5 * SS&Xg 7 fit, #X £ © i -5 

^>*7rrD-bx^^^^ v # y ? 4 y ? ® 



f- 7 v :>* # ft T <fc M # . * ^ ^ / * — 
" b V y ^**ii#CEIIt«0tt, Z ft & fit # X 

»tt.LT If < ©-ctt 

*< * ■* . x^TlHTttSe^Cttx © ffl * , * 

w js * # o «r.a it « & 9"* z&*h 



;u ^ £ ii r ; — K 7 lx - J* CD /* 7 >r — V tL £ CD 

<fc O' £ t§£ SB 3 6 £ <f * -5 ^ « 1 2 £ ft ft- t? S • 
S*a, b ktfflSl* KM? 5 & © ? v 7 & 7 r X 
8. BlTISS £©'HfiX8 l 4©A®tz*>S 

40Ca*<, ttfl£%*-&©Cb*<ff£ftTfrt&. 

-?»&*>7y^*2 6. $1 80 & 2 4 . # <fc gg t£ g& 

h 4 y 7 * - * 2 8 **> fa x_ . * x h £ © £ *> 

RVK^^CK-BttV ( S K am **#£*©:£§©*£ 

MSQf 0 2 4, 3 4 ^ -f a y <fc iSS.ftll*3^ 6 S 
9s.EM2 2* 3 6K:tt7«fri-yS!iaiM©rn 

B f - ^ «c * IS M ^ . 



-174- 



3S & X ^ 1 (TttAlCSSl 0 a * £ * 7 

tB to x l t * to x « * © ft a * a $ © ® 8 i 

0 b C |g <ft L , C *t * £ & ft* rSr *OSUS|7 

c©33i§ (tox) iae*r. tox a><± x ^ mm *> 
ftizt> friz ^ — SPtt^Sil*9Cff35:t>tL«:*>-,fcs 
ftgi© + K *<& o fc *©#*» ^ en 

t***&. *ig*r a& ufctt 3Stt«*i£fcto 

ATfrU(*»*^ SHJCA^J I C ©a 

tt«tt* TEATS S. 
Tttc:*L£ifc<D<J;-? c S # o . 

IPS- £& « I 6 «; A ® © ^ « I 2 a N * id E 

TRW«,fc* *Bax«TB*fel,fcS-B*«<fc* 



St.* . 

* 3 2 « tt B K C ^ -f # ju X ^ — y « jsg L 
Mill 4 T tt U - K7 

^'/■/^ttita, S ^ ^ 7*.© # y v if /< * 

fr-**>*i«. # US c R«'*< & ~> >t 7 — K *7 

u-- a B S .d & *< * #i s ttoTA 

&©* - h y c r« ge ttT ^-5 'i- F7 l/- 

© ft j; *) m «.© a — mj -/ ^ciRs$nr^5 

T *l WT . X8^©»»*<*:^ ^ & < & H # ffi ) 



»* ¥1-258438(3) 

«««-t. * ©aetss&^amiff v. z 6 

82 S tt ¥ & * > * a * ■? © t . ffi tl ft S © 

31 2 gj C ? « 1 2*»|f^^*7r*i^6 

( R * ) 5 2*<j&j«S4iT4HK 6. 8, 1 2 * -f 
y*fc^©&©*>^:77 4 0*^©K:©^^tLT 

a £ * & v ^ © -Jsm t s * *> n « # tft m i* c ® s 

T & £ , * « 1 2 fcU *^^5 0 O^JBBfcjft 



«K:#iBtfttfg*KS*T&<5 N #«t**fl-©ftjn 

7 -f V c-* g K S Jg T £ * v Bfi«tt*<iKt*©T> 

■*«T t ^F«© ^ $ ajJltftr 5 cick} 

llB'tttSHoiaKUlB, 

14 HttffllETXS©ail!EgT&5. 

K 1 B T 1 4 ttSail, 10tt*fi. 12tt 



,10a 



12a 



— r 

22 



« is i a 



,J0k 




12b 



16 



24 



t ^ r #- 26 



28 



-32 



35- 



^34 



BttB 



(2 



KlSf 1-258438 (4) 




■50 



9 r =*•»- '"'OKWB 

121 



u) nmm 




(b) fEB 




32d 



15 3 



32b 



it) i« 




$ 4 



70- 



ODODDQO 



QOflOOOD 



-176- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

blurred or illegible text or drawing 

□ skewed/slajmted images 

□ color or black and white photographs 

□ .gray scale documents 

/Klines or marks on original document 

□ REFERENCE(S) or EXHIBIT^) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



